A well-demonstrated phenomenon in traditional Pavlovian conditioning research with humans is that of experimental extinction. In contrast, human evaluative conditioning research suggests that evaluative learning shows marked resistance to extinction. Here, the authors replicate both findings concurrently. Two differential fear conditioning experiments with an electrocutaneous stimulus as the unconditioned stimulus evidenced (a) sensitivity to extinction using an autonomic skin-conductance measure and (b) complete resistance to extinction using an affective-priming measure. The results corroborate the idea that evaluative conditioning is more resistant to extinction than is expectancy learning (F. Baeyens, P. Eelen, & G. Crombez, 1995) .
The results of human evaluative conditioning research (for reviews, see Baeyens, Vansteenwegen, Hermans, & Eelen, 2001; De Houwer, Thomas, & Baeyens, 2001 ) suggest that extinction procedures do not change the expressed valence of a conditioned stimulus (CS) that was acquired through Pavlovian conditioning. In contrast, extinction does eliminate the expressed expectancy that the unconditioned stimulus (US) is going to appear in the here and now (Baeyens, Eelen, & Crombez, 1995) . However, the claim that-in contrast to expectancy learning-evaluative learning is resistant to extinction is highly controversial. The available evidence is susceptible to three important methodological shortcomings.
First, because the number of extinction trials used has typically been rather small relative to the number of acquisition trials, the possibility that evaluative learning has a much slower extinction rate is still open. Second, evaluative conditioning paradigms differ considerably from the more traditional human Pavlovian conditioning paradigms, of which the autonomic conditioning paradigm is the best known (see Ö hman, Hamm, & Hugdahl, 2000 , for a description). Some authors (e.g., Davey, 1994; Field & Davey, 1999; Shanks & Dickinson, 1990) have argued that these parametric differences explain why evaluative learning appears to be resistant to extinction. Third, previous results were based almost exclusively on verbal evaluative ratings, whereas the bulk of human Pavlovian conditioning research has used nonverbal autonomic conditioning measures, primarily skin-conductance responses (SCRs; see Ö hman et al., 2000) . Consequently, some authors have argued that the resistance to extinction in evaluative conditioning preparations is produced by demand artifacts and/or consistency effects (Davey, 1994) , whereas genuine sensitivity to extinction is observed in other Pavlovian conditioning procedures.
In the past, two different research lines have been developed to counter some of these criticisms. In a first attempt (Vansteenwegen, Crombez, Baeyens, & Eelen, 1998) , startle modulation was treated as a psychophysiological measure of evaluative learning, and skin conductance was measured during extinction. However, no conditioned startle modulation was observed at the end of extinction. This finding is not surprising in the light of more recent psychophysiological research suggesting that startle modulation is confounded by arousal or attentional processes (for a different opinion, see Lipp & Purkis, 2003; Sabatinelli, Bradley, & Lang, 2001) . In a second line of research, used an affective-priming task as an alternative indirect measure of evaluative conditioning (see also Diaz, Ruiz, & Baeyens, 2005 ). In such a task (for a representative example, see Fazio, Jackson, Dunton, & Williams, 1995) , one infers the valence of a prime (i.e., a CS) from the observed processing advantage for subsequently presented, evaluatively congruent targets as measured in a reaction time task. used affective priming in two experiments in which participants were exposed to eight reinforced CSϩ pre-sentations and eight unreinforced CSϪ presentations, after which another eight extinction trials of each stimulus were delivered. observed that after the extinction procedure, participants were faster to name the valence of a target word if it matched that of the conditioned valence of the CS prime, evidencing resistance of evaluative learning to extinction. Unfortunately, these experiments did not include an affective-priming task at the end of the acquisition phase, excluding an assessment of the potential loss generated by extinction. Moreover, did not include a nonverbal index of expectancy learning, such as the conditioned SCR.
To address these criticisms, we conducted two standard autonomic conditioning experiments that included SCR as an index of expectancy learning and an affective-priming task as an index of evaluative learning. We tested whether the resistance-to-extinction findings of evaluative conditioning, which are almost exclusively based on verbal ratings (see De Houwer et al., 2001) , could be demonstrated using two nonverbal indices within one and the same paradigm. Although we did take direct verbal ratings as well, in the present article we focus on the results of our indirect measures, because they are the most innovative part of this research.
Experiment 1
In Experiment 1, we assessed the effects of extended extinction on evaluative learning in a prepost design. Furthermore, Experiment 1 was aimed at providing a clear demonstration of resistance to extinction with a sufficiently large series of extinction trials. Because it could not be determined a priori what was "sufficiently large" in the present context, we used an arbitrary criterion of 3 times the number of acquisition trials.
Two neutral pictures were used as the CSϩ and the CSϪ, whereas an individually selected unpleasant but not painful electrocutaneous stimulus served as the US. The experiment started with a habituation phase, in which the CSϩ and the CSϪ were presented 4 times each without the US. The habituation phase was followed by an acquisition phase, in which the CSϩ and the CSϪ were presented 8 times each. During acquisition, the CSϩ was always immediately followed by the US. During the subsequent extinction phase, the CSϩ and CSϪ were presented 24 times each. SCRs were measured online during these phases. Assessment of the affective-priming task and the ratings took place immediately after acquisition and after extinction. Evaluative conditioning theory predicts that SCRs and US-expectancy ratings should show a loss of conditioned responding from acquisition to extinction whereas the results of affective priming should show no loss.
Method

Participants, Stimuli, and Apparatus
All participating students were unfamiliar with psychophysiological experiments. They were informed about the use of electrocutaneous stimuli and of the possibility to decline at any time during the experiment. All signed a consent form, approved by the local ethics committee, in which they declared voluntary participation. The participants (10 men, 26 women; mean age ϭ 20.1 years) were paid €10 (U.S.$11.70).
Pictures presented in the conditioning procedure were selected on an individual basis out of a set of 20 neutral human faces viewed from the front (10 men, 10 women). None of the faces showed an emotional expression, and there was large variation in the ages of the models. During the preparation phase, all 20 face pictures were presented once (duration: 2 s each) in random order on a computer monitor (17 cm ϫ 12 cm). Then, participants provided an evaluative rating and a fear rating for each separate picture by operating a pointer on a rating scale that was presented underneath. Participants were asked to indicate how pleasant or unpleasant the picture was on a 21-point rating scale with Ϫ10 (very unpleasant), 0 (neutral), and 10 (very pleasant) as anchors and how fearful they were on an 11-point rating scale that ranged from 0 (not fearful at all) to 10 (very fearful). Instructions asked participants to rely on first, spontaneous reactions. On the basis of these ratings, the 6 most neutral pictures were selected for each participant separately. Two pictures out of these 6 were randomly selected and served as the CSϩ and the CSϪ; the other 4 pictures were used as filler items in the priming and rating tasks. Because the CSϩ and the CSϪ were selected on an individual basis, counterbalancing assignment of the pictures as the CSϩ and the CSϪ (a methodology recommended in the literature; e.g., Field & Davey, 1999) was not possible. However, assignment of the pictures was based on numbers generated by the computer and, hence, could be expected to be unselective.
The targets of the affective-priming procedure were six positive Dutch nouns (in English: bouquet, melody, art, applause, game, cake) and six negative Dutch nouns (in English: hunger, offense, nervousness, weeds, worms, dirt) selected from the Hermans and De Houwer (1994) norms.
A Coulbourn Instruments (Model V71-23; Allentown, PA) skinconductance coupler applied a constant voltage of 0.5 V across a pair of Coulbourn sintered-pellet silver chloride electrodes (8 mm), which were filled with K-Y Jelly. The resulting conductance signal was submitted through a Labmaster DMA 12-bit analog-to-digital converter (Scientific Solutions; Solon, OH). The registration of the signal was controlled by Labtech Notebook Pro software for Windows (Andover, MA) on a Pentium PC. In the test room, a second Pentium PC was used in conjunction with Affect (Version 3.0) software (Hermans, Clarysse, Baeyens, & Spruyt, 2002) . Further equipment consisted of a Kodak Ektapro 5000 slide projector (used for CS presentation) and a Digitimer DS7A constant current stimulator (used for US presentation; Hertfordshire, United Kingdom). Both devices were controlled by Labtech Notebook software in conjunction with customized software (developed by Armand De Clercq, University of Ghent, Ghent, Belgium). The current stimulator delivered electrocutaneous stimuli (duration: 2 ms) via a pair of 11-mm Fukuda Denshi standard Ag/AgCl electrodes (Tokyo, Japan) filled with K-Y Jelly.
Procedure
Preparation. After participants had washed their hands, shock electrodes were attached to the left wrist, and skin-conductance electrodes were attached to the hypothenar palm of the left hand (interelectrode distance: 2.5 cm). A workup procedure was used to select an intensity for the electrocutaneous stimulus (US) that was so unpleasant that it demanded some effort to tolerate.
During all SCR-measurement phases, the skin-conductance signal was sampled at 10 Hz from 4 s prior to picture onset until 4 s after picture offset. The slides were projected (115 cm ϫ 75 cm) above eye level at a distance of 1.8 m. The CSϩ and the CSϪ were presented in randomized order, with the restriction that no more than two subsequent trials would contain the same picture. Pictures were presented for 8 s, and the intertrial interval between the offset of slide n Ϫ 1 and the onset of slide n varied between 18 and 22 s, with an average of 20 s.
Habituation. The CSϩ and the CSϪ were projected four times as slides, and SCRs were measured. At the end of the phase, participants were asked to provide onscreen ratings for each of the six preselected pictures, including the CSϩ and the CSϪ. Next to valence and fear ratings, participants were asked to indicate the extent to which they expected the US after each picture on an 11-point rating scale that ranged from 0 (not expected at all) to 10 (very strong expectation). Pictures were presented in a randomized order within each rating series. The order of the ratings was counterbalanced, with the restriction that fear ratings were always delivered immediately after valence ratings.
Acquisition. After instructions that "in the next phase, two slides will be presented again, of which now one will always be followed by an electrocutaneous stimulus whereas another will never be followed an electrocutaneous stimulus," the CSϩ and the CSϪ were projected eight times, with CSϩ offset always immediately followed by the US. At the end of this phase, the affective-priming task and the verbal rating task were presented on the computer. The order of the priming and the rating task was counterbalanced between participants. The verbal rating task was identical to the task at the end of habituation. The priming instructions presented onscreen explained that a behavioral measurement would follow in which participants would be requested to categorize presented words as either positive/pleasant or negative/unpleasant as quickly as possible. The instructions further mentioned that each presentation of a word would be preceded by the presentation of a picture that had already been shown several times. Participants were asked to focus their attention primarily on the words (targets). They pressed a positive key on the keyboard with the right middle finger and a negative key with the right index finger. The affective-priming task consisted of a block of 72 test trials preceded by 12 training trials. Each trial consisted of the following sequence of events: (a) fixation cross (500 ms), (b) blank screen (200 ms), (c) prime (200 ms), (d) blank screen (100 ms), and (e) target word. Targets were displayed onscreen until either a response had been registered or 2,000 ms had elapsed. The next trial started after 2,000 ms. During the test trials, each of the six preselected pictures (including the CSϩ and the CSϪ) was presented once along with each of 12 targets. For the 12 training trials, primes and targets were chosen at random.
Extinction. Extinction consisted of 24 unreinforced CSϩ presentations and 24 unreinforced CSϪ presentations during which SCR was measured. Subsequently, the affective-priming task and ratings were repeated in exactly the same way and in the same order as after acquisition.
Postexperimental questionnaire. At the end of the experiment, participants received photographic-paper versions (13 cm ϫ 9 cm) of the original set of 20 face pictures and filled out an accompanying recognition questionnaire. The first question prompted participants to select the pictures that had been projected on the wall as slides (recognition of the CSϩ and the CSϪ). Next, they were asked to select the picture that had been followed sometimes by the electrocutaneous stimulus (recognition of the CSϩ). Finally, the US was rated on three dimensions: (a) the valence of the US on a 21-point rating scale with Ϫ10 (very unpleasant), 0 (neutral), and 10 (very pleasant) as anchors; (b) US intensity on a verbal scale with weak, moderate, intense, enormous, and unbearable as anchors (scored 1-5); and (c) US startle (which indicates the extent to which participants had been startled by the US) on a verbal scale with not, lightly, moderately, strongly, and very strongly as anchors (scored 1-5). All participants received a written debriefing after completion of the last experimental session.
Results
US Ratings
At the end of the experiment, the participants still rated the US as rather unpleasant (M ϭ Ϫ6.44, SD ϭ 1.83), intense (M ϭ 2.94, SD ϭ 0.47), and moderately to strongly startling (M ϭ 3.75, SD ϭ 0.73). The mean objective shock intensity was 16.39 mA (SD ϭ 11.39). When presented with the CSϩ and the CSϪ and prompted to select the CSϩ, all participants selected the correct picture.
Affective-Priming Results
Before statistical analysis of the affective-priming response times (RTs), trials on which participants had given incorrect responses (7.47% of all trials) were discarded. Of the correct trials, 4.38% were cut off because the RT was shorter than 300 ms or longer than 1,000 ms. The remaining trials were then arranged into evaluatively congruent (CSϩ 3 negative target; CSϪ 3 positive target), evaluatively incongruent (CSϩ 3 positive target; CSϪ 3 negative target), and control trials (non-CS 3 positive or negative target). Evaluative conditioning is observed if RTs are shorter on congruent trials than on incongruent trials (see also .
The log-transformed RT means are shown in Figure 1 . A 2 ϫ 3 ϫ 2 (Phase ϫ Congruence ϫ Target Valence) repeated measures analysis of variance (ANOVA) showed the predicted main effect of congruence, F(2, 64) ϭ 7.0, p Ͻ .01, ϭ .93.
1 Participants also responded overall somewhat faster after extinction than after acquisition, which resulted in a main effect of phase, F(1, 32) ϭ 10.6, p Ͻ .01. However, the nonsignificant Phase ϫ Congruence interaction (F Ͻ 1) indicated that the effect of congruence did not differ between phases. Additional 1-degree-of-freedom contrasts confirmed that RTs were significantly shorter for congruent trials than for incongruent trials both after acquisition, F(1, 32) ϭ 10.0, p Ͻ .01, and after extinction, F(1, 32) ϭ 4.7, p Ͻ .05.
SCR Results
Before statistical analysis of the SCRs, 49 out of 2,592 trials (1.89%) were scored as invalid (when the data points coincided with large body movements, deep breathing, coughing, or sneezing or when they had been collected when the signal was not within range due to the manual adjustment of the equipment). Second interval responses were extracted as the amplitude of the first response that started 4 -9 s after slide onset (Prokasy & Kumpfer, 1973) . Responses that were smaller than 0.05 S were scored as zero responses. Finally, responses were arranged into habituation, acquisition, and extinction blocks of four trials each, after which square-root transformations normalized the distributions of the block means.
A 2 ϫ 9 (CS ϫ Block) ANOVA revealed that the SCR differentiation between the CSϩ and the CSϪ varied as a function of block: CS ϫ Block interaction, F(8, 280) ϭ 18.2, p Ͻ .01, ϭ .62 (see Figure 2) . Additional 1-degree-of-freedom contrasts confirmed a clear acquisition effect and complete extinction over the extinction blocks. SCRs were stronger on CSϩ trials than on CSϪ trials during both acquisition blocks, F(1, 35) ϭ 52.7, p Ͻ .01, and F(1, 35) ϭ 30.1, p Ͻ .01, respectively. Except for a marginal reversed differentiation between the CSϩ and the CSϪ in the third extinction block, F(1, 35) ϭ 3.6, p ϭ .06, tests for all blocks failed to reach significance (all Fs Ͻ 1.5).
US-Expectancy Ratings
Mean US-expectancy ratings for the CSϩ and the CSϪ during habituation, acquisition, and extinction tests were analyzed in a 2 ϫ 3 (CS ϫ Phase) ANOVA. The analysis revealed a significant main effect of CS, F(1, 35) ϭ 88.39, p Ͻ .001; a significant main effect of phase, F(2, 70) ϭ 11.71, p Ͻ .001, ϭ .943; and a significant CS ϫ Phase interaction, F(2, 70) ϭ 52.38, p Ͻ .001, ϭ .847. Additional 1-degree-of-freedom contrasts confirmed that clear acquisition and extinction were obtained. At the end of acquisition, the CSϩ/CSϪ differentiation was significant (M CSϩ ϭ 9.22, SD ϭ 2.09; M CSϪ ϭ 2.64, SD ϭ 2.64), F(1, 35) ϭ 116.26, p Ͻ .001. Also, the increase in differentiation from habituation (M Hab,CSϩ ϭ 3.38, SD ϭ 3.00; M Hab,CSϪ ϭ 2.97, SD ϭ 3.23) to acquisition was significant, F(1, 35) ϭ 77.49, p Ͻ .001. Furthermore, there was a strong decline in differentiation from acquisition to extinction, F(1, 35) ϭ 60.08, p Ͻ .001. However, the CSϩ/CSϪ differentiation was still significant at the end of extinction (M CSϩ ϭ 3.83, SD ϭ 3.68; M CSϪ ϭ 2.28, SD ϭ 3.21), F(1, 35) ϭ 10.85, p ϭ .002.
Discussion
Participants in Experiment 1 went through a standard pictureshock differential autonomic conditioning procedure followed by extended extinction. Whereas fast extinction was obtained for expectancy learning, as measured by the SCR, the affectivepriming task clearly showed resistance to extinction of evaluative learning. Because a differentiation between the two types of learning was demonstrated in one and the same paradigm using an extended extinction procedure, and because indirect measures were used for both types of learning, this demonstration provided strong evidence for the resistance to extinction of evaluative conditioning.
However, comparison of affective-priming effects before and after extinction may have confounded the effects of extinction with the effects of a number of time-related or retesting-related variables. For example, because the task had been delivered already after acquisition, it is possible that participants were more familiar with the affective-priming procedure after extinction. Such increased familiarity with the affective-priming procedure might have enhanced the discrimination between congruent and incongruent trials, masking a loss of performance generated by extinction. Alternatively, with the very lengthy extinction manipulation of Experiment 1, a loss of performance might have been obscured by participants becoming less motivated because of boredom or fatigue. Although the possible effects of such a decline in motivation on affective-priming performance are largely unknown, at least one study has shown that higher levels of motivation cause participants to automatically correct for the biasing influence of obtrusively valenced primes, resulting in smaller affective-priming effects (Glaser, 2003) . With the obtrusively valenced CSϩ and CSϪ in Experiment 1, a higher motivation after acquisition than after extinction may account for the obtained effect.
Another possible problem with the data is that habituation of SCRs to the CSs might have been a potentially important confounding variable that enhanced the alleged effectiveness of the extinction manipulation. That is, under the assumption that extensive repeated exposure to the CSϩ and the CSϪ by itself causes autonomic responses to decrease to a floor level, disappearance of differential SCRs would be expected even if there were no loss whatsoever of the differential expectancy generated by the CSϩ and the CSϪ. We addressed these concerns in Experiment 2.
Experiment 2
In Experiment 2, three groups of participants were given different treatments during extinction. After acquisition, a first group (extinction group) received nine unreinforced presentations of the CSϩ and the CSϪ. The smaller number of extinction trials reduced the length of the experiment. To compare responding to extinguished stimuli with responding to nonextinguished stimuli, we had a second group of participants (control group) receive nine unreinforced postacquisition presentations of two other neutral stimuli. A third group (extended-acquisition group) received nine additional reinforced presentations of the CSϩ and nine additional unreinforced presentations of the CSϪ. SCRs were registered throughout the experiment. At the end of the experiment, affective priming and ratings were assessed. Evaluative conditioning theory predicts that at the end of Experiment 2, no differences between the extinction and the control group should be obtained in the affective-priming task, whereas the SCRs should evidence weaker conditioned responding in the extinction group than in the control group. In the extended-acquisition group, conditioned SCR should still be substantial.
The experiment provided a straightforward solution to both of the potential shortcomings of Experiment 1. First, the potential confound by time-related or retesting-related variables on affective priming was excluded by manipulating extinction between groups of participants and by delivering a single affective-priming task afterward. Second, the potential confound that exists for the skin-conductance measure should have been eliminated by the addition of the extendedacquisition group. If those participants continued to show differential SCRs throughout extended acquisition, it could be concluded that mere habituation to the CSϩ and the CSϪ is insufficient to explain the disappearance of differential SCRs during extinction and that, therefore, extinction of differential SCRs can be interpreted as a loss of conditioned expectancies performance.
Method Participants, Stimuli, and Apparatus
One hundred and eight undergraduate students (88 women, 20 men; mean age ϭ 18.4 years) participated for course credit. The stimuli and apparatus were identical to those used in Experiment 1.
Procedure
Except where noted, the procedures were identical to those used in Experiment 1. Two extra neutral pictures were selected for each participant separately, yielding a set of eight preselection stimuli. The two additional pictures were used as control stimuli in the postacquisition phase for the control group.
Conditioning phase. After being instructed that "in the next phase, some slides and electrocutaneous stimuli will be presented," participants were left alone in the dimly lit test room. Two pictures that were randomly selected out of the preselected set of eight were projected six times each as slides while the skin-conductance signal was sampled. During this first phase (acquisition), the offset of one picture (CSϩ) was always immediately followed by the presentation of an electrocutaneous stimulus (US). The other picture (CSϪ) was never followed by the electrocutaneous stimulus.
Postconditioning phase. Three groups of participants differed with respect to the stimuli that were presented after acquisition. Participants were assigned by rotation to these three groups in order of arrival. Participants in the extinction group and the extended-acquisition group received nine additional presentations of the CSϩ and the CSϪ. Whereas the offset of the CSϩ was still followed by the presentation of an electrocutaneous stimulus in the extended acquisition group, it was no longer followed by the presentation of an electrocutaneous stimulus in the extinction group. Participants in the control group received nine unreinforced presentations of two other pictures that were randomly selected out of the now remaining set of six pictures from the original preselection set. In all groups, the procedure executed after acquisition followed the acquisition procedure without interruption.
Testing. The experimenter reentered the test room and asked the participants to execute the affective-priming task and complete onscreen ratings. The procedure was identical to the procedure in Experiment 1. Valence, fear, and US-expectancy ratings were given for the six preselected stimuli, including the CSϩ and the CSϪ. The temporal order of presentation of the priming task and the ratings was counterbalanced between participants. In the affective-priming task, each of the six preselected stimuli (including the CSϩ and the CSϪ) was presented as prime together with each of the 12 targets. At the end of the experiment, participants filled out the same postexperimental questionnaire as in Experiment 1.
Results
US Ratings
The results of the US valence ratings showed that the US was evaluated as rather unpleasant by all three groups (M extinction ϭ Ϫ5.83, SD ϭ 2.82; M extended-acquisition ϭ Ϫ5.64, SD ϭ 2.73; M control ϭ Ϫ6.22, SD ϭ 1.69). Evaluative ratings were similar in all three groups (Fs Ͻ 1), despite different amounts of US exposure. Therefore, possible differences in evaluative responding should not be ascribed to differences in the unpleasant character of the US. Likewise, there were no significant differences in subjective US intensity, (M extinction ϭ 2.96, SD ϭ 0.54; M extended-acquisition ϭ 2.89, SD ϭ 0.62; M control ϭ 2.90, SD ϭ 0.58 [all intense]; Fs Ͻ 1). Mean objective shock intensities were 14.67 mA (SD ϭ 7.34), 18.69 mA (SD ϭ 15.08), and 18.92 mA (SD ϭ 11.26) for the extinction, extended-acquisition, and control groups, respectively, and no differences between the groups were obtained, F(2, 105) ϭ 1.51, ns. The extent to which participants were startled by the US was somewhat larger in the control group (M control ϭ 3.74, SD ϭ 0.63) than in the extended-acquisition group (M extended-acquisition ϭ 3.28, SD ϭ 0.74), F(1, 105) ϭ 7.1, p Ͻ .01, and tended to be somewhat larger in the control group than in the extinction group (M extinction ϭ 3.42, SD ϭ 0.81), F(1, 105) ϭ 3.5, p ϭ .07 (all between moderate and intense). Six participants (6%) failed to select the CSϩ and the CSϪ (and the two control pictures in the control group) when prompted to select the pictures that had been used as slides. Ten participants (9%) failed to select the CSϩ when prompted to select the picture that had been followed sometimes by the US. However, all of these participants were included in the analyses.
Affective-Priming Results
Before statistical analysis of affective-priming RTs, trials on which participants had given incorrect responses (7.31% of all trials) were discarded. From all remaining correct trials, 1.96% were cut off because the RT was shorter than 300 ms or longer than 1,000 ms. The RTs of the remaining trials were arranged into 18 cells that corresponded to all factorial combinations of the following three factors: group (extinction, extended acquisition, control), congruence (evaluatively congruent, evaluatively incongruent, control), and target valence (positive vs. negative). RT cell means were log-transformed before statistical analysis.
An overview of the mean RTs for congruent and incongruent trials for the three groups is presented in Figure 3 . The results of the 3 ϫ 3 ϫ 2 (Group ϫ Congruence ϫ Target Valence) ANOVA revealed a significant main effect of congruence, F(2, 206) ϭ 6.3, p Ͻ .01, ϭ .81, that was unmodified by a two-way (Group ϫ Congruence) interaction, F(4, 206) ϭ 1.2, ns, ϭ .81. In line with the hypothesis about the resistance to extinction of evaluative learning, a specific 1-degree-of-freedom test failed to reveal a significant congruence difference between the extinction group and the control group (F Ͻ 1). Specific tests for the three groups separately revealed that participants in the extinction group responded faster on congruent trials than on incongruent trials, F(1, 103) ϭ 6.3, p Ͻ .05, 2 ϭ 0.132. Participants in the control group were somewhat faster to respond to congruent trials than to incongruent trials, although the specific test for this effect was not significant, F(1, 103) ϭ 3.4, p ϭ .07, 2 ϭ 0.08. In the extendedacquisition group, however, the test failed to reveal that participants were quicker to respond to congruent trials than to incongruent trials (F Ͻ 1, ns, 2 ϭ 0.014).
SCR Results
Before statistical analysis of the SCRs, 4 out of 3,240 trials (0.12%) were scored as invalid due to correction for artifacts. Valid responses were arranged into 30 blocks of three trials each. Square-root transformations normalized the distributions of the block means. A 3 ϫ 2 ϫ 5 (Group ϫ CS ϫ Block) ANOVA revealed a significant CS ϫ Block interaction, F(4, 420) ϭ 7.56, p Ͻ .001, ϭ .906, as well as a significant Group ϫ CS ϫ Block interaction, F(8, 420) ϭ 2.89, p Ͻ .001, indicating that differences between the groups were obtained in the development of differential conditioning over the blocks. A clear acquisition effect in the SCR measure (see Figure 4) was obtained in all three groups. One-degree-of-freedom tests revealed that in the extendedacquisition group and in the control group, SCRs were higher for the CSϩ than for the CSϪ during both acquisition blocks: Block  1, F(1, 105) ϭ 19.78 p Ͻ .01, and F(1, 105) ϭ 7.17, p Ͻ .05, for the extended-acquisition group and the control group, respectively; Block 2, F(1, 105) ϭ 25.78, p Ͻ .01, and F(1, 105) ϭ 12.87, p Ͻ .01, for the extended-acquisition group and the control group, respectively. Acquisition proceeded somewhat more slowly in the extinction group, with higher SCRs for the CSϩ than for the CSϪ only during the second acquisition block: Block 1, F(1, 105) ϭ 2.73, ns; Block 2, F(1, 105) ϭ 28.91, p Ͻ .01.
Support for a loss of conditioned performance during extinction was found in the extinction group. No differences between the CSϩ and the CSϪ were obtained in the first and the second extinction blocks (Fs Ͻ 1) . Surprisingly, in the third extinction block, there was a significant difference between the CSϩ and the CSϪ, F(1, 105) ϭ 6.28, p ϭ .014, showing a nonsignificant spontaneous recovery of conditioned responding.
This data pattern differed significantly from the SCRs in the extended-acquisition group. As Figure 4 suggests, the SCR differentiation persisted throughout extended acquisition. In particular, all tests for differential SCR responding at the level of separate extended-acquisition blocks reached significance: Block 3, F(1, 105) ϭ 64.8, p Ͻ .01; Block 4, F(1, 105) ϭ 21.15, p Ͻ .01. There was only a small decrease in SCR differentiation throughout extended acquisition (last block of the extended-acquisition phase compared with the third block), F(1, 105) ϭ 5.79, p Ͻ .05, and the differentiation was still significant over the last block of acquisition trials: Block 5, F(1, 105) ϭ 22.34, p Ͻ .01.
In the control group, the CSϩ and the CSϪ were replaced by two control stimuli. Hence, no postacquisition SCR data were available for this group.
A systematic analysis of the extinction data for the SCRs in the extinction group compared with the SCRs in the extendedacquisition group revealed that significantly less differential responding was observed in the third block for the extinction group (first extinction block) compared with the third acquisition block for the extended-acquisition group, F(1, 105) ϭ 24.49, p Ͻ .01. Also, in the fourth block, a between-groups difference was obtained, F(1, 105) ϭ 13.60, p Ͻ .01. No significant difference was obtained between the two groups for the last block, F(1, 105) ϭ 2.46, p ϭ .12, probably because of the unexpected return of differential responding in the last extinction block for the extinction group.
US-Expectancy Ratings
For the three groups, mean US-expectancy ratings for the CSϩ and the CSϪ were taken at the end of the experiment. A 3 ϫ 2 (Group ϫ CS) ANOVA revealed a significant main effect of CS, F(1, 105) control group than in the extinction group, F(1, 105) ϭ 7.55, p ϭ .002, indicating a clear effect of the extinction manipulation. No difference was obtained between the control group and the extended-acquisition group (F Ͻ 1), and as expected, the differentiation was larger in the extended-acquisition group than in the extinction group, F(1, 105) ϭ 10.80, p ϭ .001.
Discussion
Participants in Experiment 2 went through a differential pictureshock autonomic conditioning procedure that was followed by extinction presentations, extended-acquisition presentations, or presentations of two other control stimuli. Resistance to extinction for evaluative learning was obtained using an affective-priming task in the extinction group. A control group that received unreinforced presentations of two neutral control stimuli only revealed a marginally significant affective-priming effect. Although clear sensitivity to extinction was obtained for expectancy learning using an autonomic skin-conductance measure in the extinction group, no such decrease was observed in the extended-acquisition group. Hence, the sensitivity to extinction for SCR was shown not to be simply a consequence of nonassociative habituation.
It deserves particular mention that in contrast to our original resistance to extinction demonstration in Experiment 1, resistance to extinction was observed here when acquisition and extinction effects were tested at the same point in time. This excludes time-related or retesting-related factors. Additionally, it can be assumed that any eventual boredom or fatigue effects were similar in the extinction group and the control group, which in turn must have affected the motivation to respond accurately in both groups to a similar extent. Hence, it is unlikely that the affective-priming RT effect in the extinction group was artificially inflated because of a lower motivation level.
An additional contribution of Experiment 2 is that it provides insight into the nature of the repeatedly observed disappearance of differential SCRs during extinction. Although the latter response pattern is commonly interpreted as extinction of expectancy learning (e.g., Vansteenwegen et al., 1998) , the relevant studies have rarely included controls for the effects of nonassociative habituation due to repeated presentation of CSs. The inclusion of the extended-acquisition group in this experiment clearly indicates that the frequently observed complete loss of differential SCRs during extinction procedures cannot be explained by habituation factors alone.
The results of Experiment 2 also reveal some unexpected findings. First, conditioned evaluative responding as assessed with affective priming was only marginally significant in the control group. Given earlier successful demonstrations in the differential paradigm Hermans, Spruyt, & Eelen, 2003; ; the present Experiment 1), it is not immediately clear why in the control group simple acquisition of evaluative learning was not more firmly established with the affective-priming measure. It deserves particular mention that even with the potentially nonoptimal acquisition effect, conditioned evaluative responding as assessed with affective priming was perfectly reliable in the extinction group.
Another unexpected finding was that evaluative learning as assessed with affective priming was absent for the extendedacquisition group. One possible explanation is the continued exposure to the US results in habituation to the US: Although participants still expect the US after the CSϩ, the US itself becomes less aversive, and therefore, a smaller affective priming effect is expected. The fact that no differences were obtained in the US ratings between the three groups seems, at first sight, to contradict this argument. However, the accuracy of these ratings can be contested in that they were taken retrospectively.
Finally, there was some evidence for an unexpected recovery of differential SCRs at the end of the extinction phase in the extinction group. A possible conclusion is that the extinction of expectancy learning using the autonomic skin-conductance measure was not complete in the present experiment. Alternatively, the suggestion of SCR differentiation in the last extinction block may be related to accumulation of Type I error with the presence of differential SCRs tested in multiple blocks. Regardless of which interpretation is most valid, the recovery of differential SCRs was far from complete, and there was clear evidence for a decrease in conditioned responding during extinction.
General Discussion
The two experiments reported in this article clearly support the hypothesis that evaluative conditioning shows resistance to extinction at the behavioral level. In both cases, complete resistance to extinction was demonstrated using an affective-priming measure, while at the same time, expectancy learning using an autonomic skin-conductance measure was sensitive to extinction. It deserves particular mention that no fewer than 3 times the number of acquisition trials were used in the extinction procedure of Experiment 1. Previous research has not used such lengthy extinction manipulations. Taken together, the results provide evidence for the claim that evaluative conditioning is more resistant to extinction than expectancy learning.
Furthermore, the present results were obtained via indirect measures. Complete resistance of evaluative learning to extinction was demonstrated using an affective-priming measure. Moreover, there was no loss in the extent to which the automatic activation of evaluative conditioned responses (CRs) produced a processing advantage for evaluating evaluatively congruent target words. Two properties of the affective-priming task support the claim that the present demonstration of resistance to extinction did not result from a demand artifact or a consistency effect. First, the use of the short (300-ms) stimulus onset asynchrony assures that evaluative CRs were activated automatically-in the sense of rapidly. Second, given that (a) CSϩ and CSϪ evaluations were irrelevant to the primary task of evaluating word targets, and (b) instructions encouraged participants not to pay attention to the CSϩ or the CSϪ, evaluative CRs were activated automatically-in the sense of unintentionally (for argumentation, see Hermans et al., 2003) .
Additionally, participants evidenced sensitivity of expectancy learning to extinction using the autonomic skin-conductance measure. Whereas contemporary autonomic conditioning accounts (e.g., Hamm & Vaitl, 1996) generally regard skin conductance as a psychophysiological index of conditioned expectancy, a few studies support the idea that the measure is not demand sensitive. For example, Dawson and Reardon (1969) found that conscious intentions may be sufficient to affect skin-conductance conditioning but not to abolish it. This conclusion implies that a complete disappearance of conditioned SCRs as observed in Experiment 1 is unlikely to result from demand artifacts.
Finally, the fact that extinction of SCRs and resistance to extinction for the affective priming measure were demonstrated in one and the same paradigm is an additional strength of these experiments. Therefore, the present data counter the criticism that parametrical differences between the traditional Pavlovian conditioning procedure and the typical evaluative learning procedures are responsible for the obtained divergence. However, there are still two differences in the nature of the indices that cannot be completely ruled out as possible causes of the effect. The first difference is that the affective-priming procedure was a computer task, whereas SCRs were taken during the presentation of slides. Lipp, Oughton, and Lelievre (2003) have suggested that some observations of resistance to extinction are the result of a return of conditioned responding because of the contextual changes after extinction (i.e., renewal). It is possible, therefore, that the switch to the computer task caused such a return in the affective-priming task. However, the fact that no return was obtained in the USexpectancy ratings in these experiments is not in line with this idea. US-expectancy ratings for the same pictures presented on a computer screen, and taken together with the affective-priming task, did show extinction. In Experiment 1, a significant decrease in US-expectancy differentiation was obtained from acquisition to extinction. In Experiment 2, the CSϩ/CSϪ differentiation was larger in the control group than in the extinction group.
Another difference is the fact that SCRs were taken online throughout the presentation of the stimuli, whereas affective priming was assessed at the end of the conditioning or extinction phases. Some studies using verbal indices of learning (Matute, Vegas, & De Marez, 2003; Collins & Shanks, 2003; Lipp, Ougthon, & Lelievre, 2003) have demonstrated that incremental (online) judgments or a single final judgment can reveal different results. Whether this factor has an impact on nonverbal indices as well is not clear at the moment.
